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INTL ClASS: [6] H03K-019/094; 0110-019/28; H03K-017/06; H03K-019/0175 
JAPIO CLASS: 42.4 (ELECTRONICS Basic Circuits); 422 (ELECTRONICS - 

Solid State Components); 45.2 (INFORMATION PROCESSING - 

Memory Units) 

JAPIO KEYWORD:R002 (LASERS); R097 (ELECTRONIC MATERLU-S - Metal Oxide 
Semiconductors, MOS) 

ABSTRACT 

PROBUBM TO BE SOLVED: To attain a high speed operation without the need for 
a means such as a circuit configuration to reduce a bootstrap effect by 
applying a voltage less than a power supply voltage of the circuit is 
applied between drains and sources of all transistors(TRs) being circuit 
components. 

SOLUTION: When the level of a clock .phi. changes from H to L level and a 
level of an input signal IN changes from L to H level, electric charge are 
charged to a node Nl via a TR 33. In this case, since a node D goes to an L 
level, a reset state of nodes Nl, N2, B and OUT is released. Then the level 
of the node Nl rises and TRs 35, 37 are conductive, since the level of the 
B, OUT rises, the level of the node Nl is set higher than a power supply 
voltage Vdd by the bootstrap effect via a bootstrap capacitance 0)31. On 
the other hand, in this case, drain-source voltages of all the TRs are less 
than the power supply voltage Vdd. When the input signal IN goes to an L 
level and the clock signal .alpha, goes to an H level, the Nl, B, OUT are 
set to an L level and then reset. 
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>'J7.9Tt 1 6*^bT[iJ:^0UT®®ffi?!iV-KN 
afc^JflSnSfc*. h9i'i;';?.i'Tr 1 2v Tr 1 5 




.( I ) 

1 

immmm] 

>-V";:^l8It:is]K©«il5[«BEOTO«flE*^SJj!iDa*i« 
[««JH21 fl»*J!HfcK«o:/-h;^h7y:?'®!it JO 

[»3R«43 Bl*Ja2»::3att<o:^-SXS7yriHlKili 20 

hiatus h 9 ^yx^o-*©^^ 

XiK(Ctt« L C i * K X F- 9 7 :/|S 
IS. 

4'0»iliB8iS;S*» 5 05 N7 >yx^ WilgffiS^UTSff 

ttLfc j: t *W« tT«S!f*JH 5 E«©y- h X h 9 7 
t^ESS. . 40 

hX h 5 7 -^lalBSeiillK h 7>>'X^T?«!fi!tL/&:: 
fimtT S h X h 7 7 yEK. 

hx h 7 y:fM^m^^xmeiLiJ!Lz.bi:^mtri>n 

7 7 7088. 

SxS77-r0ii8^fflViT«J«U«:Ci:«»tt4:1'«J' 

immmttm] so 



»MiplO-l 1 2646 

I 

[0 0 0 1] 

ttl>ffl*/<77rliW*tfflv>6n«:/-hXK97:/ 

Bij!in*n«y-KxS57yiaKfc6gi^, ;:®:/-hx 

h9y ^EK Ifeffi fr^TiSlfiic Ufc/t 7 7 7 7 h 1/ 

i'xi'liiKiwMrs, 

[0 0 0 2} 

'>*X ^' EISS'^/'! 777 mm^A < ffl i>> S ixTl/* 

[0 0 0 3] ;iti^v'7Sw-:;x^isBiF«)ta*is*A7 
7 7iii8^«cf4y7 ■>a:^^a!©ai*ia!S*t-j»(:fflt» 

ilSI^SIASi. •r7'>a:/;l'a!©tilAia!S««lfi!5r4 
fiTt, Vgs<vt (V tf4h7>i?x5'W|a<l« 

E) rii5r7iK«ifc>i-3Ti/*5. tt*«iE 

©ffiifSttV g s - V t S-eLA>StOU11-Jli:*«-??«-f, 
7:/3a*tffli'^fetli:>j|ilK!j<#36anT^^S. dcosift 

to 0 0 4] flfi*®r-bXh97:/a!M7 77lBK<0 
a*lHl»£H 1 9 t^-r. w®ia8S}Cfflt,iSh7>5'X 

X^'Tr 1 9 atTr 1 9 4 J47'7'>a7'-'l'i!Oia?)EI 

■6. T r 1 9 I OV-X«Sli:T r 1 9 2 <73 H U 
-f>«ajtO«3lS«efii5,^Nl«Tr 1 9 3©y-h« 

ca7-hXh7 7:?'«fiCbl 9 l*««iKSnTlr>* 
cntti&l* U"biJ5.a'CI4J5:<Tr 1 9 Sojir'-h- 
(OHW© J; 5 KMO S «!**|ijfflt« er-X*<*lfi*<» 

[0 0 0 5] *lC^'«)ffi)fP$®2 0«)^'•1'5>il'f^v- 
h6ffl^>TsttB^r^>, fit, 9 ay if ^ I. fttJCA?3f3 
1? 1 N«)H I ~L 0 U-NMWW^ffilK^BttVd d-V s 
B tT«. <M o U'^Jl/T, fit) I Njjm 1 I'^Jl 
\Ztj.Zt, Tr 1 9 >tft!KIC/iO. ttiiavddii^ 

it3itJ:#UrT r 1 9 ioy-h-v-xw«tta<h9 

Vi^Xi'roMMfltV t J;t)"l>/h^<;a;4i:, Trl9 
1 f4:r7!K!ii:/i 0 N 1 ronttav d d - V t 

n*. N 1 «>«tt®±»K<i|i-3TT r 1 9 3 



h. u 



( 

3 

>iK8li:^c2.©T. tt}:^OUTi:^i^snfc0SiL'-CV> 
.vcici-2 V t iT'iS. ti^5T, ta^OUTra«<fi:?b< 

±fftSiSl)iliUfc:^-h:^h9«;''7'#ftCb 1 9 1« 
^UTN 1 0«ffi*Wd d - V t 0 ^ift 

t-imJEEI^j^^iffn^^aStX). Tr 1 dS\t:i->^1& 

feifc*, tt:^70UTCO«'tsS:BVddSr±SLrt>T 
r 1 9 3tt;j->!Kffi«ltfiH-«J:i:AtT**. 

1 0 1/'<;!/K:. *1*<H I W^MCJtCSi:, ou 

T3j<L 0 w^^nn^t^itfei:. N 1 i:?t—:^snT 

t>fc«m<Uir«y Kfflh7>i^;^i'Tr 1 9 2%^lX 
Vs 6 t'Jty hsn«. W±offiif^i:J:o, 

[0 0 0 63 ^i}i:f-h7,h'7'yfW^y7 7m^(^ 

mtbx\im2 1 cw-rj;'3ntt>o!!)<*5. t r 2 1 1 

ji^ o y i> *! ©^-f 5 >*'K J: 0 - HN 1 JSit^ia* 
OUTSVs sS^fc'J-bv hrst46coft^S4fiSf 
S. Tr 2 1 3-2 1 6. Zil^C b 2 1 1 ttE 1 9 OS 

^^uom^tmc-ch^. N 1 o«{fl:BA:*ni^ I N 
*>e.©^^— ;'tJ;ovdd-vttr±in-a!W, 

-hXh7'y7'*fiCb2 1 l4^bfc:^-hXh9«y 
:^5fii«lcJ;'D. Nlco«ffiH«iISIBffiVddi0^i9< 

L.. tHijouToH 1 ^'<J^a^^l4vdd^■^^Si^lttl■r 
ci:*<^?^r^.. 

to 0.0 7] '^\Zs mi<D-:f~i':^h^yfm'>7hu 

y;^*®l»«5«|i:tT. - 5 2 9 3 4«4i«|3 

B®2 2OliI!Siafc^"r'b<0A'5g^SnT^»S. HCOE 
ISH, liei/tO'>!5:< tt>3iaoh7>'i>;^i' (Tr 

2 2 1-2 2 3) 7?«»fi!SSnTI/>«. T r 2 2 4itmiJ 

iSSICtar^i, h7>yXi'Tr 2 2 2t 
T r 2 2 3*<:^y 5^a7';i'th:^liISS*«fi6bT*50. it 
ffl^lft0ia*«Ul*S|8^OUT 1 tts.^. T r 2 2 3© K 
KX*K:tt2iai'D<yi7<l> 1. <J>2ffl5'6©fflrn*» 
-3? (iJirtt*!) Atenjflgcns. Tr2 23 
<oy- h«aic«T r 2 2 I ©y-x. H i"i >t8«i© 

r221> 2 2 2©y-httffil-l±t)'3-*©i'Os'i? 
(;ic:t!tt<l>2) A^BIJlO^Eta*. Tr 2 2 3©y 

fJISIftS ©* IC i S §1T -3 T t) J: V». 
[0 0 0 8] 132 2©|gliS©il1^feBl2 aicsfi'-fs 



S) ♦»ll84lO-l 1 2 645 

4 

>yf^v-Hs#B9u^t*fojttwr«. fib, f'D^v^ 

4>1, *2, S:;X;'J®^IN©H l-LoU'^;HiS© 
«E«W4Vdd-VB s it*. X^j«#INa<Hi 

U'<;p©l^t<t»2*«H i I'^MZUit. /-KNUi 
Vdd-V t/i:«a^t7'iJf^-^-ytrn, Tr22 3 

♦ 2 0 U/<;K:niiSi:T r 2 2 1 tt*7!KaBlCfe* 

©T. Ni©««fi4«jf**ia. -tbx. «umiu 
10 '<)nca*it:tt»ouT©«ffii4±»r*«<, cwte 

Tr 2 2 3©y-N«ft«i)-Lt::^-h;^h9yyiai» 
tciO, Ni©eia:«iSiB«SSVddai±{cJ«'5-fctfi3 
n*fc*. ffi;'jOUTl©H 1 W'SJl^«{fl:j4VddST? 
mmtZtD^Hi^. 5>:©;^-f 3 2 

*<H I l/'^;HC?&*i:, T r 2 2 2 *<*>tftJ«H^(:cT 
OUT*<LoU'<JH;:iJ-ty hSnSitfelCv Nl© 
«1«r*<T r 2 2 1 fe^M-TA* I Nfi!lfc&«Sn«© 

r. Ni^bLou-^^Hcij-ty h^sn*. 
to 0 0 9] ^5'5it. tie*©-r-hxh^yyai>'7h 
20 i^'U7.i>mKmicimi:\si2^om^mzmt, z.(Dm 

ttfi. l»afcD4>tt<ii4ffl©h9>-VX^ (Tr 

2 4 1~2 4 4) •C«)5KSnri'»S. iSBtCtiT* 
}>7>>»;^^'T r 2 4 3i:T r 2 4 4At::^yi'a'r 

m^E&m&^bx^o. nm^mssA^aum^f-o 

UTlift*. Tr 24 3©HH">«SK:e2tt^a 

•yi?*!, <t>2©5-6©flin*»-:;5 (ccr«*i) 

enUnahS. Sfc. Tr 2 4 3©y-b««IUrttTr 2 
4 1 ©y-7!««, aiXT r 2 4 2 © H iz-f >«ffi)9»ft 

ttSnx (y-HNl) Tr 24 4©y-h«« 

so K:l4'b'3-;!?©^nyi' (:iCTtt<l>2) *t^JDSti 
a. Siair. Tr 24 l©HK>l8ffi(-l4«J8Vdd 
feU<ttA^fi#IN (C©«»W4Vdd) ifimmiti 
a. T r 2 4 3©y-h~h'U-f >^a®f!3. Sfc 

:^eai:i/T©s«»^«»iK-r««^t>*o, j:©e 

ft«?»MOS$ft, d;v>»il6ft)g©«(rJ:«eftT& 
[0 0 10] SI2 4©I1K©WS;B12 SJlS^-T^-f S 
40 ♦ 1 . «> 2 . at^X^fll^ I N©H i -L o b^omo 
U'^JUWI^IC* 2!4<H 1 /- KN 1 » 

Vdd-Vtft:««ttte:^'J^v-y4n. NU4««f 

^i^mzUi>ttt\zT r 2 4 sijjj-vttiiir/ia. 

ouTf4LoU'^;i'-cfei). -tUT, * 1 *<H 1 

Ctt*ttH^0UTOtttt»4±#tS«<. C©t*T r 
2 4 3©y- heSS^U^y- h;^ h9y:/!»SCJ; 

Ni©«<ifet4eaa«ffivddjii±cj#%±tf*in* 

GO fc*. aj^OUTl©H i U'^;k«W4VddS-e«lO 



(4) 



5 



1 U'tJUCa^i:. T r 2 4 4m>^mzfi.sT0V 

*. 

[0 0 11] ia2 6tt^-KXh7y:rSlsliS*ffltr>fc 
■T >/t-:?0gST. <*088S6 1 - 7 7 2 4#^«lXPI3w 

»4L 0 i/'<;nc&&. tit. I N)!i<L 0 u^;nc&st 

^J'lKffitZft'ST r 2 6 4fCiOOUT(7>«^a:*<±.^■r 
SOT. $aCb2 6 l!£^M/fcy-h';;h9y7%» 

fci 0 H N 1 ©tt(S:f4«8l«ffiv a d J; 0 >E>KVi« 

[OO 1 21 

yx^EiBTtt. >'-HNi©«(a*«-f-n-t*nttii«)E 20 

Vdd J; (3 JlOteA. NlOflffieUty 

Tr2 14a). St0 2 20|HlKT»±Tr 2 2 1©« S 
•3 2 4 ©EUS-eiiT r 2 4 2 <0 K V"f >-y-X« 

[0 013] B2 8©iaiH|-ett±j!liL-&J:5^i'J1:v h 

Ui^e,, C(OlEl«l:)53:ri4T r 2 6 4y>mizt>^l&t 
feoT^iS/i*. A* I N*tH I l/'^;KDi:«ICt4Vd 
d^Vs s[lll(C)|1l?»;^««itf!)<8Kn6Ci:^/'j:f}, 

TflJL o l/'<;na:ft«ffi«v B 9«(at«>i&rn:T r 

2 6 4, &atTr 2 8 57r<^EL.tefc©iaafc»ttl* 

[0 0 14] hy>i^7,^<omi£(01SimtMLTlit, f 
- h;^ h 9 y ySttHft'lN* < W A«fc«6fC - H N 1 © 
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«. 

[0 0 1 51 ±lLfea:5«tISIi/Scl: 
[00 16] 

[i8li£WSi-rsfc*©^S] 

© h 7>'J7.9<li I* U-f >-V-XMK:ilI»©«»«ffi 
RT©ttEi4^tB14asn«± 5 (w L/i t t^^^liRtt «. 
(0 0 171 *©«l)5!{S5StS(:*h7>y 
X^-wi lb h' W-f >-V-X[l8t[al!S©«!H«£EJ: 0 

jaicWbTW«EiJiT©«ffisa3jiot%*afiffit»& 

[0 0 1 81 *!«W©:/-hXh95f7'aiEIffil:J:n 
tf. 2fflfitJ:lCia5tf#^tJ*n!^:h7>yxi'©ft'*©F 

rtmitit. ins©«§i6Sjftia*^T©h-9>yx 
ir© H n- V- v-xfWicsiJin*n««Ef4iaiai©«is 

[0 0 1 91 

[0 0 2 0] *©tiiiS'ISfi!i«ia I «:0R8L/«t:<i'%S«?^T 
j:©®i»i:fflVi*K7Vi^x^'(4«lAtfNg^v>* 

i^'Xi'Tr 1 3tTr 1 4 te^'V J^o.'TJl/iiwa^iaB* 
*«filiUT*JO, j^aj«iKB5j«*^til^3«II^OUTt& 
*. T r 1 l©V-Xffiffi4:T r 1 2©HW-f > 

«at©?<ia»iww;aN utT r 1 3©y-bttSK« 

T r 1 3 © H I'-f >«S5»l««ffi 

□ yi>«#(C«i!Sns*^ *3g»-Cl4VddC«««b 
fcW«7Sl/T:t>%. N 1 ii£«ffi«iHV 9 9 t 

©R!lCtt2ia©l-9>yx^Tr 1 2. RtJ^T r 1 5© 

*nTl»«. -tUT. T r 1 2 tT r 1 5 OftlBlJfi/SN 



7 



2I:B. Trl6©V-;^, K Iz-f >ISfl|S:^M^THi^ 
OUT!j<^llDSn*. T r I 2 iT r 1 SOXJi^cDir'- 

|^Nii:0UT0W(wtt::^-KXH7-yy§fiCb 1 i 

i>ms)tinx^^i>i)^^ ^nm--fbtiiL-sr\ttt< t r 

Cb 1 ltti«>H^^l|WJ:5l:M0S81*|lJfflt•«^^- 
[0 0 2 13 0i<')S5*lHl8Sroiif^*Ba2©i''f 
yi?*i. ar^A?jS^i N©H i-Loi/-^;niijo< 

[0 0 2 21 * l*<Lol/'<;pfcttl3, a-3X 

I Nii^H 1 i"^)Hztt.^t, T r 1 liAt>Vtm 

Vb-Vdd-V t +Cg s/ (Cg 
iasn%. fiU. Cb BliTr 1 a©y-h-v-:< 

t. C tH>'-HN lC45tt*Cgs6l^®S*. 20 
Vou ttt|il^30UT<0«tt©±#*J>T?»*. ±Si:* 
0, Vbioft:*:fi»2Vdd-vt JjOfe'hSi-^ Jico 
J:di:Nl©«{fi:ttVddJ:0t>«<3i*fc*. OUT 
0«<a{4Vdd£r±#ly, ^©tttT r 1 StJjf^ 

[0 0 2 Sj-tUT, I NAa oW'^;HC!i*i:T r 1 

l*<*7!bi^asl:;^tl^« n i 'sw^v- v'**!?^-?*. m 

\/^X9lifiH I \/^MZtj.^tTi 12. T r 1 4v T 
r 1 5W>'ttlil=tt'3. 0UT(0«tt*«V8 sC'J-fe 
y F-^nsttfcCv Nl. fttfN2t>Vs sfc'J-tv SO 

[0 02 4] CCT. y-HNl<7)«fil:)J<VddJ:0fe 

6*tKf:*>ttffi"e»*/t«), l±i:ftOUT®«fa:*<Tr 
1 6«^M'T:>'-KN2tCfiP*IlSns. Se-sT, T r 1 
6©HU-f>~V-;^W«ffil40UTOH I 
iVddtJttO. SfcTr 1 2cO-€-*H4Vb-Vddt 
)l:5>. Vbroft^ffltt (1) 5CA»i5 2Vdd-V fC& 

d d - V t ttii. tiH^ W 2 IC^(t«>id!6(i;^<C«iffi«r 40 
sfr^-Si:. Vdd-vt4fflA&Nl(DS{a«)SE{ktt. 
(1) ST^Snai'JlCW^iHiEVou tAtVs 3*> 

*JSti*. CflJili:**^, jSRtt!afc*lt*T r 1 2<0 
HU-f >"-y-:!^M«E©ft:*:fil«>vdd-v tOTT 

dJilTtfeS, 

[0 0 2 5] W±©SI)f^®f -C. T r 1 4 <oy- hilffi 
JcSJl)flfS!?D';/irH* 1 tttiS''f5>d'®a)5i:*t>«) SO 



(5) ffBH^l 0-1 1 26 4 S 
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fT*?n«. -euT. NKoiattAt-hn-LTTr 1 i®y 

fc/h*<a:*i. Tr 1 ltt:*'7«!!itfeONl©t8(a: 

«vdd-v t c^j^^?na. n i (o«fi!:o?±#f 

irif^TTr I 3t):i->»{{8t46<0"e, W^jOUTJC 
«ft1«'M'5?+-i'«EttVdd-2V t tJit*, id 

5-^. ffl*ouT©«ffiAt±#rst«iasufc:f-h:^ 

h7'y:/$aCbl Ife^htTN l©«ii)OtVdd-V 

*. Tr 1 3tt:f>ttffi««l»L.iattT0UTO«tta 
S<9lCi#t. y-hXh^yt/SftCbllfeiM/T 
Ni©«fl:fcSe.l'±»t-«. C<0i«ONlOf812V 
bti 

s+c t) • vou t (1) 

[0 0 2 6] U^, *^JS«5^fi8<?):/-h7,h 7^7^13 
1lltfTS«!P«JfiT ^tfc J: tlfc H 9 >S^X^CJ: 

[0 0 2 7] 
[|^i{i0)J] 

[0 0 2 8] ia3tt*«W<^>y-K;^h7 2/7'lHlKtffl 

v>&;^y77laI!§ol^MlRl«:^rlIlfSl^I. £;^ia4ii 

[0 0 2 9] *(D»;fP€:ia3. Rt;ia4«:#filU/j;*i'* 
Stt^Sf*. |213(f T r 3 3~3 6, Tr39. Tr31 
0> RtXCbS U40iro3t*lalKcOt>©irai;T* 

^'(i'J^I N*tLo*>«7.H I U'^;Hc«t*i:» Tr33£ 

-l<DBLoU'^;l'ttt*&*. y-FNl, N2. 
B. Sit/tOUTcO'J-ty •^*<TN1® 
«{1*^±S-L/"CT r 3 5. T r 3 7 
t. B, OUT«>Stt*«±»t*0JT, Cb3l«::frL. 
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(B) ^^IWPl 0-1 1 2 645 

9 10 

&y-h-;:^h9y::^ftCAl3Nl<D!a(fi:t±«jB«EV H511D5n5*<. 0UTi=IE«7r. «I> I S&«V d dSN 

ddJ;0'&ifi<ft;a, icOitBWUffiBVd d 2 ceUDLT^^Vi. T r 6 6©y- hSffilCtt* 1 

ittO, ::n«Tr 3 1 0*^hL'TN2i:SJl)lrt-*il<!: 9JllD«n«. ft*. Tf 6 aoHK >«fiHtt2lii' 

'®JEEttSilK«ffiVd deiTi:/=£S, -tC-T, I NA<L o *^0]lja^5ns, T r 6 inf- httfigCttT r 6 

i/"<jnc;:i;atN i'^<of^¥'-i'*^i?±l/, sets*! lov/-:;^, Hi^'f vftaco^smrti-^^^ttiiiitnT 

*<HI U'S^PKl&Si:. Nl. B» OUTt4LoW'<;P (/-KNl) *0v ^i^l^Tr 64, Tr 6 1, Tr 

[00 30) (*jai«9j2) Ba5tt4taMo:^-h;^h9 2) *tEPftD*n«. tt*5, cci-cttia^L'Ti/^/itiA*, 

0. S!if^1>Hi:A/^I^i;T:ft«fc«<J. S^JllitlSTS. BLTESCj^-f 5>yf'v-^•*^?RaL7S:»»'eiR?3'f 
*Sl^affyfcfet,^Tt>^TOh9>S^:^^'©Kl/•1'>-V -6. mU. f ayi^*l. &rjCA:'3<i^l N©H l-L 
-Xttffi|««ffitt«jll«ffiVd dEilTiJa*. o l/'<;i'Pfl<7)«ffiJEiBttVd d-v s s tT*, 
[00 3 1] («JSW3) ia6J±*«wor-b7;i>7 [0 0 3 4] a&dCv A*<i^iN*miV"«<;i'T:fl.'5 

•;'ySllI!S€ffll'>&->7hWi'*;^i'fil88lC*5ltSJBl<') jS'D-yf?* 2*m I W'^^fciiSi. Tr84, RtXT 

S*ilKiaT, 08tt*e3*lfP«^-i'i'-f i^i'f-V- 20 r 6 l«<*>iyeaCJ5:D» /-HNl. aa5N2(wVd 

d-V t**«EA*7"Jf^-\'-e'Sn«. T 

[0 0 3 2] ^OIil»«lfie=eia6S»i»L/^t>!l<S3lWr r6 3tt*>*eiltJift*^ <» l)!»aoU'^;i'T**fc 

*. CC0ia8S{Cfflt,i*h5>yx^'tt«nj^tfNf-V>* 46, ill^30UTUiL0l/'<J!/<73$*T*S. •tL'T, 

>^X^Tr8 3<!:Tr6 2tt7'-:/2'a:?';l'i!Ota*ia!l &!5. *! *>6T r 6 3 «r^M^Tiam««»SSnTOU 

€«fi2UT*5t), «S»i!fl»,«*<ttl*4»^0UTia:& T 1 ttH i W'^^l/i^t*. CCt?. Tr6 3«)y-h- 

«. Tr 6 3©y-h«SiX^<i^INi:©Wfcl42 HK>«ffi. ftt^y- h~y-x«8ilBltB8»*«# 

ffl©h9>5^Xi'Tr 6 1. fta!Tr6 4«3|<U"f >. afSfc*. ■e-tl-?n(D«!S#)-*^r-Lfc7-hX h^y 

V-;^®^*^*^-?^!^!^^**:^^^^^*!^^ 30 -^^ifllCiO N i ©SfflrjiW d d - v t &«fiij««jEJ: 

S, *Lr. Tr6 ltTr6 4©ft«8§p;aN2»::tt. 0 fci«U«]EEK:j?P6J:tfn'=»n, TreSH^^-tttef; 

Tresoy-::^, Fi/'f >«S*i>bTtH*ouT*« ^«d:«©N icttevbii 

vb = Vdd-V t +Cg/ (Cg+C t) 'Vout (2) 

tSSnS. fit. CgJiTr 6 soy- huffiest 6t*3lt*lfiM?iiyiffi«:#A«.t. Vdd-Vt*a 

HiRUTtijai'>:/-h;^l*9y7Sa«D#fi!!S!l. Ct ;ttN 1 ©ttttoSe^ttt. i^D'^i?*!. aoCffl^jStt 

tt/-KN ltC«tt*Cgm^1-»«ft» *fcVoute Vou t*«Vs s*^(3J:#l/T«(fcfa«>IC^fe«T:^ 

ft;*:fitt2 Vdd-v t J;0 fe'hSi-*. cftitST r 6 l«>HU'f >"-v-xrfl«ffi<o»:*:«it> 

5>i/t«I>2*<Hl OUTttTr6 2 Vdd£(T-C&«. lSl-h<OCi:*^«i. **Jfi0!llC*Jt5 

fcj:0Loi/^;n3U"fey h*n, Nl. ftacN2o« 4o ±xnv^y'J7^9<n\^v-(>~'j-7sWsm.mt% 

[0 0 3 5] CCIT?, /-FNl(0«1ia:*Wddl;tlt> [00 36] (Sllfifiaj4) ia7f4*«W«37-h;^l»9 

tttiVdd-V t ta*. ti£oT. Tr6 40HH'> [0 0 3 7] ^-cSdf^sSH? . St/KIS «r^B9ba>J<6 

-V-;^M«iEttVdd-Vti:!tt>). SfcTrei® HT^Tr 7 l-"? 5»4ia6©S*(il80t> 

^-niiVb- (Vdd-Vt) tia*. Vb<;)ft:*:flil4 (Dirai:-;?^*. Tr 7 6(4ffl:^lOUTltlft« 

(2) S!:*>'S2Vdd-V tT*«j6>'9Tr 6 l(DHl/ ttmaiV s s tcDWtcSltt^f n. "C-coy- h«8SCf4n 

-f >->-y-;^ii8«a©»?tffit4Vddi:&i, la 50 +2U;ifecotb^ouT3*epi)P'r«. 



( 7 ) 

11 

to 0 3 8) J'Oyi'OaAm i U^JWTT r 7 4. & 

r 7 im>m\ZtJ.lO. I NA<H i 

;Hl?i«<h/-l«Nl. Rl?N2tVdd-Vt&«« 

•p«i> 2 *«L 0 i/'^^te&stN 1 i:^t-i?*n&«fflr 

ST r 7 3§^M^T«iW*mite3nTOUT IttH i U 
■^^4:&«. CCT. Tr 7 SWy-h-h'U-f >« 10 

h 9 «y ySftSC J: 0 N 1 V d d - v t <t«.fiJfif 

«£EJ;?)fciSI'>«ffilC}*ft±tfni9n. Tr7 3J±s|-> 

;ncij-t:s/ Ksn, Ni. ftafN2®«WttLoU'<;j' 

[00 39] CC'CTr76tt, 2gl!i«)/-HN 1. 
N2*'J-fc7 hTSKi:. ««?5Sa»(:iO OUT 1(75 

[0 0 4 03 (SJfi^iJS) H9«*58W©:/-hXh7 

tlsISSHT**. H 7 t oa^MJT r 7 5 K W-f >, 

Mt;:»IRU;^jft-T7£«. iiBSOnf^»eg7<2:(£&^£^ 

[0 0 4 1] (SJfi^iJS) HI 0f±*5e?^0)^-h;^h 
^ y :^iaK feffl tifc 7 1- U- X ^ lslSSO(ia©*lif5«iJ & 

N 2 ©IgiBfS I fimt:\ttt<V 3 8 ffliUcO-by h-fSJ: 
aavs si:©Wfctt21H<Dh9>i;';^3'T r 1 0 2, & 

t;cT r 1 0 5 © H u-f v-7tiSA<^-n^^nia?"ji: 
&*j;dt«»sn-ct»>*, tin. Trio loy-h 

flJ^iiVd d*lBlftl*nS;«<. I NttT r 1 0 l OY- 

9 > 4^ * ffl t'^fcm-c* o T t> J; I' 

[0 0 4 2] -toiif^siaai-itfBLxHi o. Rj; 

[0 0 4 3] A^<3^ I NA^H 1 l^^^^d^St. T r 
1 0 >'*t1Str St D. /'-HNl tVdd-V ttt 
««E5!i<rU^-f-ysn.5. dcot*. T r 1 0 Sii 
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Hll'^}\'ttt.i>, iwT. Tr I 0 30y-h~'Hl/ 

Rt^y- h-v-xftiiiwinttt^Lfc^r- 
Kx h 7 •> rjftifitc J: 0 N 1 (7)S{a*<V d d - V t &s 
«l«SEJ;0*jB<'i«JE»:f*^±»fn'?.*i, Tr 1 0 3 

2*<H I OUTlttTr 1 04l;:J;0 

U*0UT2d<H 1 1/'^;1'4:«j:%0-C. CtlCiDTr 
10 2, SctfTr 1 06*tt>tt!iir»0. Nl. N2 

[0 0 4 4] i^m\7) mi2\i:i:^m<r)':f~h7,h 

n%tisillia-c»*. la 1 0 toigntJT r 1 0 6 CO H 1/ 
-fv, v-;^iSffi*. lS:^^lc^'t3.y|?<l> i$fctt*2 

[0 0 4 5] (3lliM8) HI 3f4*^!Wwy-hXh 
9 y /lHl»«ffl 7 h W lBlK(»fl!l®3llfi0iJ« 
^TlElilB'?&-5. HlO^OiKV^ttTr 1 0 6<77i«U 
-f>, v-;^«ffiS, a«ia:«il«iiRVdd~/'-HN2 

[0046] (05«i0!l9) Hi4a*aw«>:/-hxb 

9 7 ('^fc 7 SI/ ^ |3ISS<Oll!lcO*lfi«9J* 
5t1-Iil8liaTi6«. HI Oi:©ail/»ttTr I 06(0y- 

«LfcjiSfe**. BKoiif^iiHi ot^ai^t•pll;•^? 

[0 0 4 7] (HMt^sil 0) HI St4*«^w7-l«X 
h ? T'EIKSffl -> 7 h W j^Xi' liH«>ffi(OSRffiW 
fe^tlelliSHrftS, H 1 0 t<J)M<^^\i.'r r 1 0 6 

iaSlri'n<;/i7*i$A£«'i»2fc3gSC 
SJIWU. iE'olrTr 1 06<DHt/-r>. V-X«ffiS, 
ia«lr^p^;i7* l*&tt*2-/-l*N2©WlcSf 

[0 0483 (^ISMl 1) HI 6tt*KWO"r-hX 

h 7 T'BSS^ffl t-i^t '>7 h U y X ^' [illESOtecO^Jfi*'] 

H 1 0 4:®ai/^ttT r i o e ®y 

ttlttL-. *&lCTr.l oeoHu-f >. 

i«5«(!iiJ«25Vd d~y- h'N 2 ©Wlir^ttUfcATS. 

a. iiiK«»i<taHi o^:^a^:^<!:l^^;■c*^•fc*. U 

[0049] 2) HI 7tt*J6W«>:^-hX 

h 7 'y l/^fc •> 7 hU- X ^ [Hl3S<Offi<»95iS^ 
«^riel38H'?(b'&. H 1 0 ^i^iiV^liT r 1 0 6 
mill, T r 1 0 2 iT r 1 0 6 <0«««»;fttlca*OUT 
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ft D \zmti> h9>i^7, 9(nfk^ 1 ffliJ^ft < t * c i: 

[0 0 5 0] i^mmii) m6\t*.^mf-V7< 

h 9 y :/EI!S 5^7 hi/ 5?^ Isitt 

*wtl38lBlT«>«. S 1 0 iroJSl^ttT r I 0 6 «t 
Kb. Tr 10 2iTr 1 0 Bco^lSISf^^l:: I aSJr^/ 

o y ^ ♦ I s&ii* 2 *3S!i:tia»gsiii« Lfc,^-e**. 
[00 5 1] ttfe, K±«iSIJfi«ims::^-hxh7y:/ 

[0 0 5 2] 20 

*t9ijbDsn«* 5 c litis* 

[iaDS(^ffil»:i'j:l!i^} 

[06] *3«M<07"-hXh977'illHlB8*ffl(/^;t5^7 40 
[BI7] *«gg©7-h;^h5y708ft*fflV>fc->7h 

(EI9] *«?S(©:/-h;35.N9«y7'!l!S4;ffli'^fc->7h' 
[HI 0] *»W«>:/-N:i^h9y:'@l!S«ffll'>fcJ'7 
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[isiii] isii (i<D:iiim<>i%mmmm9^s. 

[ai 2] *?8?30)7'-hXh7«yyiaiiS*ffli<»/ii'7 
[S313] *5B?3«>:/-h:^h9y7BIS««i/>fc>'7 
[HI 4] 3|e|SWO:^-KXh5y^lHlB&SfflVi&i'7 
[HI 51 *56WO:^-HXb5s;:/iaBSSffll/»fc->7 
[HI 6 J *58Wco7-|'Xh5.y7'ilB$fflt»fc^'7 
[HI 7] *«Wo:^-hxh7-y7'IslK€«V»fci'7 
[HI 8] *aw®:^-hXh7y/iaK«fflfc>fc>'7 
[HI 9] ti!*©7-hXh9y:^fflAy7T0B(DS 

[H2 0] HI 9©?^*«^oa(i<^e5«-r!S"f svi^'f't 

[BI2 1] terror- FX h'9y:^S!/'Cy77lHlBOW 
«i^-rt§IliSH-7««. 

[H2 21 Cie*c07"-hXh9y:^l!S/7hl<'i?X4'ia 

[02 31 2c(ss*woBifi!«*-rs>'r5>i^f't 

[182 41 tie*<D7-l>Xh*y:^Ja->7M/i^X^ia 
[H2S] B2 4<0!S*«ilcOSftf^«jrf:?-f S^i/^-*- 
[H2 8] Se*©7-hXh7y7"S!-f WI-^'laJB® 

Tr 1 l~Tr 1 6. T r 3 1-Tr 3 1 0, Tr 6 1 
--TreS, Tr71-76, TrlOl-TrlO 
6, Trl91-«'Trl94. Tr211-Tr21 
8. Tr221-Tr224. Tr241-Tr244 

Cb 1 1. Cb 3 1, Cb 1 9 1, Cb2 1 1 

Vdd ^^m'm 
vss ^iskwm. 
01. <i>2 i'nj/i'^s^ 
IN AiJflS^ 

OUT, OUTl-OUTS ffi*{a# 
Nl. N2. B. D /-P 
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